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Cross-Reference to Related Applications 

This application claims priority to U.S. Provisional Application No. 
60/513,474, filed October 22, 2003, entitled, "A Method and System for Generating 
Electricity Utilizing Naturally Occurring Gas", and U.S. Provisional Application No. 
10 60/549,380, filed March 2, 2004, entitled, "System and Method for Producing 
Electricity Using Natural Gas", the entirety of which are hereby incorporated by 
reference herein 

Background of the Invention 

15 The present invention generally relates to the generation of electricity using 

naturally occurring gas. More particularly, this invention is directed to a system and 
method for the generation of electricity using natijrally occurring gas to drive a 
turbine and generator. 

Electricity is vital to the economy and daily life due to the heavy reliance on 

20 devices that require electricity to fiinction. Accordingly, a constant source of 
electricity sxiflBcient to meet the ever-increasing demands of the consimiing public is a 
critical component for daily operations. As the population has increased, the use of 
electricity-driven machines has also increased, thereby fijrther increasing electricity 
demand. Such demand and general lack of supply has caused severe problems, 

25 including blackouts, power outages, brownouts, etc. 

Several types of renewable energy sources are conventionally used for 
electricity and power generation. Hydroelectric power plants use water, either 
naturally flowing or forced through a dam, to drive large generators and account for 
roughly 9% of the U.S. energy production. However, the location of these plants is 

30 limited to those areas having naturally occurring bodies of water. Geothermal power 
plants use steam created by water and magma to generate electricity. However, 
locating and securing a constant source of steam thus generated is difficult and not 
widely available. Solar power, however, is becoming more prevalent as an alternative 
means for generating electricity. Photovoltaic cells directly translate solar energy into 
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electricity. However, even the most advanced photovoltaic cells do not exceed 
generally 15-20% efficiency and are only useful to the extent that sunlight is 
available. 

Another source of renewable energy is wind power. Massive propellers, 
5 powered by the wind, rotate in large wind farms and generate electricity by driving 
generators. The use of wind power to generate electricity is becoming more common. 
However, similar to solar power, weather conditions can affect output and blackouts 
may occur due to slow wind periods. Still another source of renewable energy that 
has not seen great production of electricity is the use of biomass to fire boilers, 
10 thereby generating steam, Biomass generally includes wood, agriculture, biological 
wastes and other refuse that may be bumed in large furnaces for generating the heat 
necessary to create steam for powering turbine generators. 

Turbines are firequently used to generate electricity. In general, a turbine 
translates a received force into a rotational energy. The rotational energy is then 
15 transferred to an associated generator that translates the rotational energy into a raw 
form of electricity available to a transformer or other suitable device for consumption 
and use. 

The force received by the turbine is any of a suitably plurality of forces, such 
as a steam force. A steam force suitably is generated by burning a fuel in a furnace, 

20 thereby converting water to steam. The steam is transferred to the turbine where it 
causes a turbine fan to rotate and thereby generate Hiq rotational energy. The fuel 
bumt in the fumace is any of a suitable plurality of fuels, including flammable natural 
gas, petroleum, oil, coal, etc. However, most suitable fuels are non-renewable natural 
resources. Accordingly, there is a need for a system and method for generating 

25 electricity that more efficiently utilizes fuel. 

Summary of the Invention 

In accordance with the present invention, disclosed is a system and method for 
more efiSciently producing electricity through the use of natural gas. 
30 In accordance with one aspect, the present invention teaches a system for 

using natural gas to produce electricity. The system includes a well adapted for 
withdrawing pressurized natural gas, such as a flammable natural gas, firom a 
naturally occurring source of natural gas. The pressurized natural gas. is used to drive 
a turbine and an associated generator to produce electricity. Additionally, the 
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pressurized natural gas used to drive tiie turbine is suitably recovered and used to 
drive additional turbines and associated generators. 

In one embodiment, the system is adapted to use natural gas containing little 
or no amounts of carbon dioxide and/or nitrogen. According to another embodiment, 
the system is adapted to use natural gas containing large amoimts of carbon dioxide 
aad/or nitrogen. The system suitably includes a separator adapted for separating the 
carbon dioxide and/or nitrogen from the natural gas before the natural gas is used by 
the additional turbine and generator to produce electricity. 

In an alternate embodiment of the present invention, the present invention 
produces the carbon dioxide or nitrogen to utilize the powerful flow of the gas to tum 
the blades of a turbine or a series of turbines. To produce tiie carbon dioxide or 
nitrogen, a well will be drilled into the reservoir. The produced gas will be flowed 
through a pipeline into the nearby turbine or series of turbines, which are encased in a 
sealed container to prevent leakage into the atmosphere. The flow of gas will tum the 
turbine blades, which then tum the shaft. The turbine shaft is connected to the 
generator and turns the rotors to create electricity. 

la accordance with yet another aspect, the present invention teaches a method 
for using natural gas to produce electricity. The method generally includes the steps 
of withdrawing pressurized natural gas from a well, driving a turbine with the 
pressurized natural gas, driving a generator associated with the turbine and generating 
electricity through the driving of the generator. The method suitably also includes the 
steps of transferring the natural gas from the turbine and driving additional turbines 
and generators to produce additional energy. The method is adapted to be 
implemented with natural gas containing either little or large amounts of nitrogen 
and/or carbon dioxide. 

Still further, in accordance with the present invention, there is provided a 
system for exploiting power from a pressurized gas reservoir. The system includes 
means adapted for receiving gas at that is pressurized at a first pressure level from a 
first portion of an associated gas reservoir system and means adapted for directing the 
pressurized gas to a turbine so as to induce motion thereof. The system also includes 
a generator, mechanically coupled to the turbine, the generator including means for 
generating an electrical current induced from motion of the turbine. The system 
further includes means ad^ted for directing the gas from the turbine, after passage 
therethrougji, to a second portion of the associated gas reservoir system at a secondary 
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pressure level less than that of the first associated gas reservoir, and means adapted 
for using at least a portion of tiie electrical current to drive an associated compressor, 
which compressor includes means for increasing the secondary pressure level. 

Li a preferred embodiment, the system further includes means adapted for 
directing gas at the secondary pressiure level to an associated combustion generator so 
as to generate additional electrical current j&om combustion thereof and means 
adapted for directing the additional electrical current to the compressor so as to 
further increase the secondary pressure level. The fiuther increase of the secondary 
pressure level is at least that of the first pressure level, and the first and second 
portions of the gas reservoir system are in direct mutual fluid communication. 

Further, in accordance with the present invention, there is provided a method 
for exploiting power firom a pressurized gas reservoir. The method includes the steps 
of receiving gas at that is pressurized at a first pressure level firom a first portion of an 
associated gas reservoir system and directing the pressurized gas to a turbine so as to 
induce motion thereof. The method also includes the steps of generating, at a 
generator mechanically coupled to the turbine, an electrical cxirrent induced from 
motion of the turbine, and directing the gas fi'om the turbine, after passage 
therethrough, to a second portion of the associated gas reservoir system at a secondary 
pressure level less than that of the first associated gas reservoir. At least a portion of 
the electrical current is then used to drive an associated compressor, which 
compressor includes means for increasing the secondary pressure level. 

In a preferred embodiment, the method also includes the steps of directing gas 
at the secondary pressure level to an associated combustion generator so as to 
generate additional electrical current firom combustion thereof, and directing the 
additional electrical current to the compressor so as to further increase the secondary 
pressure level. The further increase of the secondary pressure level is at least that of 
the first pressure level and the first and second portions of the gas reservoir system are 
in direct mutual fluid communication. 

Additional objects, advantages and novel features of the invention will be set 
forth in part in the description which follows, and in part will become apparent to 
those skilled in the art upon examination of the following or may be learned by 
practice of the invention. The objects and advantages of the invention may be 
realized and attained by various stmctures and methods as covered by the patent 
claims. 
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Brief Description of the Drawings 

The accompanying figures incorporated in and forming a part of the 
specification, illustrate several aspects of the present invention, and together with the 
description serve to explain the principles of the invention. In the figures: 

Figure 1 is a block diagram illustrative of the system embodiments of the 
present invention; 

Figure 2 is a diagram illustrative of the system of the present invention 
utilizing a single turbine; 

Figure 3 generally illustrates an example configuration of components of the 
electricity-generating system of the present invention; 

Figure 4 generally illustrates an example of an alternate configuration of 
components of the electricity-generating system of the present invention; 

Figure 5 is flowchart illustrating an example of a method of the present 
invention; and 

Figure 6 is flowchart illustrating an alternate example of a method of the 
present invention 

Detailed Description of Preferred Example Embodiments of the Present 

Invention 

The present invention is directed to a system and method for using natural gas 
to generate electricity. In general, energy is generated by directing the flow pressure 
of a naturally occurring deposit of natxjral gas to drive a turbine and generator. Upon 
driving the turbine and generator, the natural gas is suitably recovered and sent to a 
transmission pipeline for delivery to end users or is suitably used to drive at least one 
additional turbine and generator. Altematively, the natural gas is sent to a 
compressor, which compresses the natural gas before it is transmitted to a second 
reservoir. Accordingly, the system is adapted to use the natural gas at least once to 
generate electricity before the natural gas is delivered for subsequent use and/or sale. 
The system and method are adapted to use both natural gas containing a small or no 
amount of nitrogen or carbon dioxide and natural gas containing a large amount of 
nitrogen or carbon dioxide. 

With reference to Figures lA-lC, illustrated are basic block diagrams 
illustrating the operation of flie present systrai in its preferred embodiments. Figure 
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1 A illustrates a system 100 for using a naturally occuiring gas under pressure to turn a 
turbine/generator. The gas recovered from reservoir A 102, i.e., the natural deposit, is 
then passed through the turbine blades which spin a shaft connected to a generator 
106. Electrical energy is thereby generated and the gas is transmitted from the turbine 
106 to reservoir B 104. Reservoir B 104 is suitably a second chamber of the naturally 
occurring gas deposit, albeit at a lesser pressure than that of reservoir A 102, or an 
artificially generated chamber or device that maintains the pressure of the gas that has 
passed throu^ the turbine blades. The skilled artisan will appreciate that the gas 
subsequently stored in reservoir B 104 is advantageously available for sale or other 
use in addition to the generation of electricity. 

The system 110 of Figure IB incorporates a compressor 118, in order to 
increase the pressure of reservoir B 1 14 for later use or sale. Gas recovered from the 
initial deposit of reservoir A 112 is passed through the turbine 116, as described 
above, and instead of immediately proceeding to reservoir B 1 14, a compressor 118, 
deriving power from the generator 116, compresses the expelled gas prior to 
transmitting the gas to reservoir B 114. The skilled artisan will appreciate that the 
increase in available pressure of reservoir B 114 as a result of the compressor 
facilitates easier tran^ort of the gas and more efficient storage of the gas. 

Figures lA and IB are equally capable of using flammable or non-flammable 
gases as the driving force of the turbines. However, only flammable gas is readily 
applicable to the system 120 fllustrated in the block diagram of Figure IC. In Figure 
IC, only a single reservoir 122 is shown. There is no need for an additional reservoir 
because the gas recovered from the reservoir under pressure is kept pressurized by a 
compressor 126. The compressor 126 of Figure IC is supplied with power from the 
gas pass-through design of the first generator 124 and a portion of the gas passed 
through is then burned in a fiimace to heat water to steam, thereby spiiming the 
turbine of a second generator 128. The combined power of both generators 124, 128 
enables maintaining the pressure of the reservoir 122. 

As will be appreciated by one skilled in the art, the foregoing descriptions of 
several implementations of the subject invention, using both flammable and non- 
flammable gas deposits will be better understood when view in conjunction with the 
systems illustrated in Figures 2, 3 and 4. Figure 2 illustrates the use of a non- 
flammable naturally occurring gas for electricity generation, while Figures 3 and 4 
illustrate the use of a flammable natural gas for electricity generation. 
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Referring now to Figure 2, there is shown a system diagram of the present 
invention as implemented in a single turbine to generator configuration* One of skill 
in the art will appreciate that the following description utilizes the naturally occmring 
pockets of carbon dioxide or nitrogen to turn the turbine, any naturally occurring gas 
5 under pressure may be used. A large reservoir of naturally occurring gas (not shown) 
is located below the producing well 202. A wellhead (not shown) is fitted with a 
cutoff valve 204 to prevent the loss of pressure of the reservoir, as well as 
implemented for safety considerations. Coupled to the wellhead, there is a pipe 206 
to transport the gas from the producing well 202 to the turbine 208. The pipe 206 is 

10 suitably adapted to contain the high pressures associated with the reservoir and may 
be composed of any material capable of handling the high pressures and low 
temperatures inherent with such high pressure gases, such as steel. It will be 
appreciated by those skilled in the art that the diamet^ of the pipe 206 is to be 
suitably ad^ted to allow for pressure enough to spin the turbine 208, while prevent 

15 rapture of the pipe 206 itself. 

As shown at the turbine 208, there is a shaft 210 that is suitably coupled to a 
generator 212. The shaft 210 turns the rotor 213 of the generator 212 to generate 
electricity. The electricity generated by the generator 212 is transmitted via line 1 18a 
to a step up transforma" 214. The operations of a transformer are well known in the 

20 art. The transformer 214 steps up the voltage received firom the generator 212 via line 
218a to a voltage capable of transmission on the high voltage lines 216. It will be 
appreciated by those skilled in the art that the methods for transmission of electricity 
are well known. The electricity thus generated is transmitted over the high voltage 
transmission lines 216 to substations (not shown) and finally to the user. 

25 As contemplated by the present invention, in order to facilitate the recovery of 

the gas used to drive the turbine 208, the system thus described allows for the 
transmission of the used gas through a pipe 224 to a compressor 226. It will be 
understood by those of ordinary skill in the art that the pipe 224 will be composed of a 
suitably adapted material capable of carrying gas without leaking such gas into the 

30 outside environment. Furthermore, the person of ordinary skill in the art will 
appreciate that the composition of the pipe 224 will be of similar size and 
manufacture to that of pipe 206. The compressor 226 allows for the recompression of 
the gas recovered from the reservoir to a pressure capable of being reintroduced into 
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the reservoir. The inclusion of the compressor 226 enables tiie system to maintain the 
high pressure of the reservoir for fixture operation of the turbine 208. 

The compressor 226 is suitably adapted to compress returning gas using an 
electric motor (not shown). Power to operate the compressor 226 is drawing directly 
5 from the generator 212 prior to the stepping up of voltage by the step up transformer 
214. This electricity is transmitted from the generator 212 to the compressor 226 by 
means of transmission line 218b. It will be appreciated by those skilled in the art that 
the composition of the transmission lines 218a and 218b will be suitably adapted to 
carry the electricity. To facilitate ease of operation, the transmission line 218b is 
10 operatively connected to a transformer 220. The transformer 220 is suitably adapted 
to either step up or step down the voltage generated by generator 212, as required by 
the electrical motor running the compressor 226. The voltage output from the 
transformer 220 is then transmitted via transmission line 222 to tide electrical motor of 
the compressor 226. 

15 As gas is compressed in the compressor 226, it is shunted via pipe 228 to the 

injection well 230. The pipe 228 is suitably adapted to carry such higih-pressure gas 
without loss to the outside environment. It will be appreciated that the compressor 
226 is suitably adapted to generate the pressures required to maintain the internal 
pressure of the reservoir and thus keep the system operational. In one particular 

20 embodiment, a check valve (not shown) is incorporated into the wellhead (not shown) 
located at the injection well 230. As used herein, a check valve is intended to 
describe any valve known in the art that allows for the one-way transmission of a 
fluid or gas, thereby preventing a back-flow through the system. To put in other 
words, the check valve allows the reintroduced gas back into the reservoir, but does 

25 not allow gas to exit the reservoir. 

A check valve 232 located at the inlet to the compressor 226 enables the 
system to extract the naturally occurring gas without reintroducing the gas into the 
reservoir. Once engaged, the check valve 232 blocks transmission of the gas to the 
compressor 226 and allows the gas to be collected for purposes other than electricity 

30 generation. As shown, a bypass line 234 directs the gas to either a vent line 236 or a 
secondary recovery line 238. The secondary recovery line 238uses a check valve 240 
to prevent the unwanted collection of vent gases. Once passed the secondary recovery 
line 238, the gas travels through the transmission pipeline 242 to a secondary recovery 
site (not shown). It will be ^predated by those skilled in the art that additional 
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generators are capable of being added to the system 200 without departing from the 
present invention. 

Turning now to Figure 3, there is shown an illustrative example embodiment 
of the system 300 for using natural gas to generate electricity. The system 300 
5 includes a source (not shown) of natural gas, such as a naturally occurring deposit or 
reservoir of natural gas under pressure, as known to one of ordinary skill in the art. 
The example system 300 of Figure 3 is adapted for using a source of natural gas 
containing small or no amoimts of nitrogen or carbon dioxide. The natural gas is 
suitably a flammable natural gas. 

10 A well 302 or other suitable device is installed in an area near the somrce of the 

natural gas for accessing and withdrawing the natural gas ux a controlled manner, the 
structure and maimer of installation of which is known to one of ordinary skill in the 
art. The well 302 includes a wellhead 304 that operates as a conduit through which 
the natural gas flows and has affixed thereto a cutoff valve (not shown) adapted for 

15 maintaining the natural gas at a level of pressure and for providing safety features. 

A pipe 306 is coupled to the wellhead 304 for transporting the natural gas to a 
turbine 308. The pipe 306 is suitably adapted for maintaining the pressure of the 
natural gas as received from the source and dehvering the natural gas under pressure 
to the turbine 308, and is composed of any material suitable for handling the high 

20 pressures and low temperatures associated with the natural gas, such as steel, 
polyvinyl chloride (PVC), etc. Given the pressure of the transported gas, one of 
ordinary skill in the art will imderstand that the pipe 306 is of any suitable diameter as 
determined by various properties of the natural gas and the desired resultant effect of 
the transported natural gas. 

25 The pipe 306 transports the natural gas under pressure to the turbine 108, In 

general, the turbine 308 is adapted to receive the pressurized natural gas, translate the 
pressure into a rotational energy and transfer the rotational energy to an associated 
generator for subsequent use by the generator in producing electricity. 

The pipe 306 generally releases the pressurized natural gas into an internal 

30 cavity 310 of the turbine 308. The turbine 308 is suitably a sealed container adapted 
to prevent leakage of the natural gas out of the turbine. The internal cavity 310 
includes a turbine fan 312 that is adapted to rotate in response to the iiq)ut pressurized 
natural gas. The fan 312 is communicatively coupled to an elongate shaft-like 
cylindrical member 314 that communicates with the generator 316. The fan 312 is 
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coupled to the shaft 314 in such a manner that the rotation of the fan 312 causes the 
shaft 314 to similarly rotate. 

The shaft 314 of the turbine 308 is generally communicatively coupled to a 
rotor 318 of the generator 316. The rotation of the shaft 314 imparts a rotational 
energy to the generator rotor 318, which rotational energy is subsequently harnessed 
by the generator 316 to produce electricity, as known to one of ordinary skill in the 
art. The produced electricity is transmitted from the generator 316 via an electricity 
transmission line 320 to a transformer 322. In general, the transformer 322 is adapted 
for stepping up the voltage of the electricity received from the generator 316 so that 
the electricity is in a form suitable for transmission along a high voltage line 324, 
thereby making the electricity available to substations (not shown) and ultimately 
consuming devices. The generator 3 16 is also suitably ad^ted to transmit an amount 
of the generated electricity to an alternate transformer 317 for subsequent on-site 
usage. 

Returning to the turbine 308, the turbine suitably includes a pipe-like conduit 
324 adapted for releasing tbe natural gas that akeady acted on the turbine fan 3 12 to a 
gas transmission pipeline 326 for subsequent delivery of the natural gas to another 
location. The conduct 324 suitably includes a selectable valve-like diverter 328 for 
redirecting the natural gas to a second turbine and generator system, such as a steam- 
driven turbine and generator system, which is also adapted for using the natural gas to 
produce electricity. 

With fiirther reference to Figure 3, the flow of the natural gas suitably passes 
from the conduit 324 and valve 328 to a fiunace 330 upon appropriate orientation of 
the valve 328, The fiomace 330 is generally adapted to bum the received natural gas 
as a fiiel, thereby converting water into steam. The generated steam travels from the 
fimaace 330 via a steam conduit 332 to a turbine 334. In general, the turbine 334 is a 
steam-driven turbine such that the turbine 334 is adapted to receive and translate a 
steam force. The received steam acts on a turbine fan 336 housed within the turbine 
334. The fan 336 rotates in response thereto and imparts a rotational force onto an 
elongate shaft-like cylindrical member 338, as previously described. A rotor 340 
housed withia a generator 342 associated with the turbiae 334 is communicatively 
coupled to tiie shaft 338, such that the rotation of the shaft 338 causes, the rotor 340 to 
similarly rotate and generate electricity thereby, as also previously described. The 
generated electricity is transferred via an electricity transmission line 344 to a 
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transformer 346 for preparing the electricity for subsequent transmission to the high 
voltage line 324. The generator 342 is suitably adapted to transmit an amount of the 
generated electricity to an altemate transformer 348 for subsequent on-site usage. 

Thus, the system 300 as described hereinabove suitably enables a quantity of 
5 natural gas to be used more than once in generating electricity. Figure 3 illustrates the 
system 300 as adapted to pass a quantity of natural gas through two turbine and 
generator systems, thereby producing more electricity than if only one turbine and 
generator system were used. It will be appreciated that the system 300 is scalable 
such that more than two turbine and generator systems are suitably implemented to 

10 further increase the amoimt of electricity generated with a quantity of natural gas. 

Depending on the particular configuration and layout of the system 300, the 
system 300 suitably includes at least one compressor for maintaining a level of 
pressure of the natural gas within the system 300. For example, a compressor 350 is 
suitably integrated with the pipe 306 for ensuring that the natural gas is delivered to 

15 the turbine 308 under pressure. As another example, a compressor 352 is suitably 
integrated with the conduit 324 at a location upstream of the valve 328 for deUvering 
the natural gas imder pressure to the furnace 330. As yet another example, a 
compressor 354 is suitably integrated with the conduit 324 at a location downstream 
of the valve 328 for delivering the natural under pressure to the gas transmission 

20 pipeline 326. The system 300 suitably also includes one or more chokes adapted for 
reducing flow pressure. In a preferred raibodiment, a first choke 356 is integrated 
with the pipe 106 and a second choke 358 is integrated with the conduit 324 upstream 
of the valve 328. 

The system 300 suitably also includes a bypass pipeline 360 adapted for 
25 transmitting natural gas from the well 302 directly to the conduit 324, thereby 
bypassing entry into the turbine 308 and generator 316. The bypass pipeline 360 is 
integrated with the conduit 324 at any suitable location, such as upstream from the 
valve 328 or downstream from the valve 328. The bypass pipeline 360 suitably 
includes at least one cutoff valve for controlling the flow of the natural gas through 
30 the pipeline 360. 

The system is also adapted to have a separator 362 integrated with the conduit 
at a location upstream of the valve 328. The separator 362 is adapted to receive 
natural gas containing nitrogen or carbon dioxide and separate the nitrogen or carbon 
dioxide from the natural gas. 
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Tuming to Figure 4, illustrated is an example system 400 adapted for using 
natural gas containing a large amount of nitrogen or carbon dioxide to produce 
electricity. The system 400 is of any suitable configuration, such as the configuration 
as depicted in Figure 3. The system 400 generally includes similar components as 
5 those which comprise the system 300 of Figure 3. Accordingly, as appropriate, an 
abbreviated discussion of such components will follow with regard to Figure 4. 

The system 400 includes a source (not shown) of natural gas, such as a 
flammable natural gas, containing large amoimts of nitrogen or caxbon dioxide. A 
well 402 or other suitable device is installed in an area near the source of the natural 

10 gas for accessing and withdrawing the natural gas in a controlled manner. The well 
402 includes a wellhead 404 that operates as a conduit through which the natural gas 
flows and has affixed thereto a cutoff valve (not shown) adapted for maintaining the 
natural gas at a level of pressure and for providing safety features. 

A pipe 406 is coupled to the wellhead 404 for transporting the natural gas to a 

15 turbine 408. The pipe 406 suitably releases the pressurized natural gas into an 
internal cavity 410 of the turbine 408, The turbine 408 suitably is a sealed container 
adapted to prevent leakage of the natural gas out of the turbine and includes a turbine 
fan 412 adapted to rotate in response to the input pressurized natural gas. The fan 412 
is communicatively coupled to an elongate shaft-like cylindrical member 414 fliat 

20 communicates with the generator 416 in such a manner that the rotation of the fan 412 
causes the shaft 414 to similarly rotate. 

The shaft 414 of the turbine 408 is generally communicativrely coupled to a 
rotor 418 housed by the generator 416. The rotation of the shaft 414 imparts a 
rotational energy to the generator rotor 418, which rotational energy is subsequently 

25 hamessed by the generator to produce electricity, as known to one of" ordinary skill in 
the art. The produced electricity is transmitted from the generator 416 via an 
electricity transmission line 420 to a transformer 422 for processing the electricity 
into a form suitable for transmission along a high voltage line 424. The generator 416 
is also suitably adapted to transmit an amount of the generated electricity to an 

30 altemate transformer 417 for subsequent on-site usage. 

Returning to the turbine 408, the turbine suitably includes a pipe-like conduit 
424 adapted for releasing the natural gas that already acted on the turfcine fan 412 to a 
separator 428 that is adapted for separating the nitrogen and/or carbon dioxide from 
the natural gas, the operation and structure of which is known to one of ordinary skill 
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in the art. Accordingly, the separator has associated therewith at least two outlets, a 
nitrogen/carbon dioxide pipeline 430 and a natural gas conduit 432. 

The nitrogen/carbon dioxide pipeline 430 suitable accepts the nitrogen and/or 
carbon dioxide separated from the natural gas and delivers it to a nitrogen/carbon 
dioxide transmission pipeline 434 that transmits the nitrogen and/or carbon dioxide to 
an additional location for subsequent use and/or sale. The pipeline 430 suitably 
includes a vent 436, controllable by a valve (not shown), adapted for releasing to the 
atmosphere at least a portion of the nitrogen and/or carbon dioxide that passes through 
the pipeline 430. 

The separator 428 also includes the natural gas conduit 432 for receiving the 
separated natural gas and delivering the natural gas to another turbine and generator 
system, as described previously with regard to Figure 3, or to a natural gas 
transmission pipeline 426 for transportation to another location. The conduct 432 
suitably includes a selectable valve-like diverter 435 for directing the natural gas to 
either the turbine and generator or to the pipeline 426, When the natural gas is 
delivered to the turbine and generator, it first enters a furnace 438 where it is used as 
fuel to transform water into steam. The generated steam passes through a steam 
conduit 440 to a tuibine 442. In general, the turbine 442 is a steam-driven turbine 
such that the steam acts on a turbine fan 444 housed within the turbine 442. The fan 
444 rotates in response thereto and imparts a rotational force onto an elongate shaft- i 
like cylindrical member 446, as previously described, A rotor 448 housed within a 
generator 450 associated witti the turbine 442 receives the rotational force of the shaft 
446 and generates electricity thereby. The generated electricity is transferred via an 
electricity transmission line 452 to a transformer 454 for preparing the electricity for 
subsequent transmission to the high voltage line 424. The generator 450 is suitably 
adapted to transmit an amount of the generated electricity to an altemate transformer 
456 for subsequent on-site usage. 

Thus, the system 400 as described hereinabove suitably enables a quantity of 
natural gas to be used more than once in generating electricity. Figure 4 illustrates the 
system 400 as adapted to pass a quantity of natural gas through two turbine and 
generator systems, thereby producing more electricity than if only one turbine and 
generator system were used. Accordingly, it will be appreciated that the system 400 
is scalable such that more than two turbine and generator systems may be 
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implemented to further increase the amount of electricity generated with a qxiantity of 
natural gas. 

Depending on the particular configuration and layout of the system 400, the 
system 400 suitably includes at least one compressor for maintaining a level of 
5 pressure of the natural gas within the system 40O. For example, a compressor 458 is 
suitably integrated with the pipe 406 for ensuring that the natural gas is delivered to 
the turbine 408 under pressure. As another example, a compressor 460 is suitably 
integrated with the conduit 424 at a location upstream of the separator 428 for 
delivering the natural gas under pressure to the separator 428. As yet another 

10 example, a compressor 462 is suitably integrated with the conduit pipeline 432 at a 
location downstream of the separator 428 for delivering the natural gas under pressure 
to the gas transmission pipeline 426 or the furnace 438. As yet another example, a 
compressor 463 is suitably integrated with the pipeline 430 at a location either 
upstream or downstream of the vent 436. The system 400 suitably also includes one 

15 or more chokes adapted for reducing flow pressure. In a preferred embodiment, a first 
choke 464 is integrated with the pipe 406, a second choke is 466 integrated with the 
conduit 424 upstream of the separator 428, and a third choke 468 is associated with 
the pipeline 432. 

The system 400 suitably also includes a bypass pipeline 470 adapted for 
20 transmitting natural gas firom the well 402 directly to the conduit 424, thereby 
bypassing entry into the turbine 408 and generator 416. The bypass pipeline 470 is 
integrated with the conduit 424 at a suitable location upstream firom the separator 428. 
The bypass pipeline 470 suitably includes at least one cutoff valve for controlling the 
flow of the natural gas through the conduit 424. 
25 Additionally disclosed according to the present invention is a method for using 

natural gas containing Uttle or no amoimts of carbon dioxide and/or nitrogen to 
produce electricity. The method is generally implemented through the system 200 
discussed above. Accordingly, an abbreviated discussion of the structure and fianction 
of the system on which the method is implemented will follow. With reference to 
30 Figure 5, the method 500 is initiated at step 502 by locating a source of pressurized 
natural gas and installing a well thereon in step 504. Once the well has been installed, 
natural gas is wiflidrawn fix»m the well at stq> 506 and then delivered to a turbine at 
step 508. As previously described with reference to the system 300, the pressure of 
the natural gas drives the turbine at step 510, which driving results in a rotational 
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force being generated. At step 512, the rotational force is transferred from the turbine 
to the generator, wherein the generator harnesses the rotational force to generate 
electricity at step 514. Once the electricity has been generated, it is suitably either 
stored at step 516 for future usage or is suitably transmitted at step 518 to an 
additional site. 

Returning to the step 510 wherein the natural gas drives the turbine, the 
method 500 is adapted to retrieve, at step 520, the natural gas from the turbine once 
the natural gas has driven the turbine, as previously described. Once the natural gas 
has been retrieved, it is suitably either delivered to a transmission pipeline at step 522 
for delivery to an additional location or is suitably delivered to a furnace at step 524. 
After delivery to the furnace, the natural gas is consumed and thereby produces steam. 
The steam is delivered to a second turbine at step 526. The steam drives ttie second 
turbine at step 528 and the rotational force generated thereby is transferred to a second 
generator at step 530. The generator harnesses the rotational energy to generate 
electricity at step 532. The generated electricity is suitably either stored at step 534 or 
is suitably transmitted at step 536 to another location. One of ordinary skill in the art 
will appreciate that a more detailed understanding of the method is understandable 
with a reading of the discussion of the system 300. 

Additionally disclosed according to the present invention is a method for using 
natural gas containing large amoimts of carbon dioxide and/or nitrogen to produce 
electricity. The method is generally implemented through the system 300 discussed 
above. Accordingly, an abbreviated discussion of the structure and function of the 
system on which the method is implemented will follow. With reference to Figure 6, 
the method 600 is initiated at step 602by locating a source of pressurized natural gas 
and installing a well thereon in step 604. Once the well has been installed, natural gas 
is withdrawn from the well at step 606 and then delivered to a turbine at step 608. As 
previously described with reference to the system 400, the pressure of the natural gas 
drives the turbine at step 410, which driving results in a rotational force being 
generated. At step 612, the rotational force is transferred from the turbine to the 
generator wherein the generator harnesses the rotational force to generate electricity at 
step 614. Once the electricity has been generated, it is suitably either stored at step 
616 for future usage or is suitably transmitted at step 618 to an additional location. 

Returning to the step 610 wherein the natural gas drives the turbine, the 
method 600 is adapted to retrieve, at step 620, the natural gas from the turbine once 
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the natural gas has driven the turbine, as previously described. Once the natural gas 
has been retrieved, it is suitably delivered to a separator at step 622, which separator 
is adapted to separate the natural gas from the carbon dioxide and/or nitrogen. Once 
the carbon dioxide and/or nitrogen has been separated, it is delivered to a transmission 
5 pipeline at step 624 for transmission to another location. Once the natural gas has 
been separated from the carbon dioxide and/or nitrogen, it is delivered to a conduit at 
step 626. Once in the conduit, the natural gas is deUvered suitably to either a natural 
gas transmission pipeline at step 628 for dehvery to another location or to a furnace at 
step 630 for additional electricity generation. The natural gas is consumed in the 

10 furnace as described above and the resultant steam is delivered to a second turbine at 
step 632 where it is used to drive the second turbine at step 634. The rotational force 
generated thereby is transferred to a second generator at step 636 where it is used to 
generate electricity at step 638. The generated electricity is suitably either stored at 
step 640 or is suitably transmitted at step 642 to another location. One of ordinary 

15 skill in the art will appreciate that a more detailed imderstanding of the method is 
understandable with a reading of the discussion of the system 400. 

Although the preferred embodiments have been described in detail, it should 
be understood that various changes, substitutions and alterations can be made therein 
without departing from the spirit and scope of the invention as defined by the 

20 appended claims. It will be appreciated that various changes in the details, materials 
and arrangements of components, which have been herein described and illustrated in 
order to explain the nature of the invention, may be made by those skilled in the art 
within the principle and scope of the invention as will be expressed in the appended 
claims. 



25 
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Claims 

What is claimed is: 

1 . A system for exploiting power from a pressurized gas reservoir 
comprising: 

means adapted for receiving gas at that is pressurized at a first pressure 
level firom a first portion of an associated gas reservoir system; 

means adapted for directing the pressurized gas to a turbine so as to 
induce motion thereof; 

a generator, mechanically coupled to the turbine, the generator 
including means for generating an electrical current induced firom motion of the 
turbine; 

means adapted for directing the gas firom the turbine, after passage 
therethrough, to a second portion of the associated gas reservoir system at a secondary 
pressure level less than that of the first associated gas reservoir; and 

means ad^ted for using at least a portion of the electrical current to 
drive an associated compressor, which compressor includes means for increasing the 
secondary pressure level. 

2. The system for exploiting power firom a pressurized gas reservoir of 
Claim 1, fiirther comprising: 

means adapted for directing gas at tiie secondary pressure level to an 
associated combustion generator so as to generate additional electrical current firom 
combustion thereof; and 

means adapted for directing the additional electrical current to the 
compressor so as to fiirther increase the secondary pressure level. 

3. The system for exploiting power fi-om a pressurized gas reservoir of 
Claim 2, wherein the fiurther increase of the secondary pressure level is at least that of 
the first pressure level. 

4. The system for exploiting power firom a pressurized gas reservoir of 
Claim 3 wherein the Srst and second portions of the gas reservoir system are in direct 
mutual fluid communication. 



wo 2005/041396 PCTAJS2004/035200 

18 

5. A method for exploiting power from a pressurized gas reservoir 
comprising the steps of: 

receiving gas at that is pressurized at a first pressure level from a first 
portion of an associated gas reservoir system; 
5 directing the pressurized gas to a turbine so as to induce motion 

thereof; 

generating, at a generator mechanically coupled to the turbine, an 
electrical current induced from motion of the turbine; 

directing the gas from the turbine, after passage therethrough, to a 
10 second portion of the associated gas reservoir system at a secondary pressure level 
less than that of the first associated gas reservoir; and 

using at least a portion of the electrical current to drive an associated 
compressor, which compressor includes means for increasing the secondary pressure 
level. 

15 

6. The method for exploiting power from a pressurized gas reservoir of 
Claim 5, fiirther comprising the steps of: 

directing gas at the secondary pressure level to an associated 
combustion generator so as to generate additional electrical current from combustion 
20 thereof; and 

directing the additional electrical current to the compressor so as to 
further increase the secondary pressure level, 

7. The method for exploiting power from a pressurized gas reservoir of 
25 Claim 7, wherein the further increase of the secondary pressure level is at least that of 

the first pressure level. 

8. The method for exploiting power from a pressurized gas reservoir of 
Claim 7 wherein the first and second portions of the gas reservoir system are in direct 

30 mutual fluid communication. 
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